Abstract: In this note we discuss the findings in Piskorski, Seru, and Vig (2010) as well as the authors' interpretation of their results. First, we find that small changes to the set of covariates used by Piskorski, Seru, and Vig significantly reduce the magnitude of the differences in foreclosure rates between securitized and nonsecuritized loans. Second, we argue that early payment defaults (EPD) are not a valid instrument for the securitization status of the loans and that the empirical implementation chosen by the authors for using EPD is not a valid instrumental variables approach. Finally, we discuss the use of foreclosure rates as a measure of renegotiation and argue that explicitly using modification rates of delinquent mortgages is a better way of studying renegotiation activity. On balance, the evidence in Piskorski, Seru, and Vig indicates that there are at most small differences in the outcomes of delinquent loans, but whether those differences reflect accounting issues, willingness to renegotiate, or unobserved heterogeneity remains an open question. 
Introduction
(hereafter referred to as PSV), use micro-panel data on the repayment behavior of mortgage borrowers to study the role of securitization in foreclosure loss mitigation efforts. The authors find a foreclosure bias in servicing decisions induced by the process of securitization. Specifically, they find large differences in foreclosure sale rates between seriously delinquent loans held on a mortgage servicer's portfolio (hereafter referred to as "portfolio-held" loans) and loans securitized by private trusts (hereafter referred to as "private-label" loans). According to their estimates, the probability of a portfolio-held, seriously delinquent loan being foreclosed upon is 3.8 to 7 percentage points lower in absolute terms and 18 to 32 percent lower relative to the unconditional foreclosure mean of privatelabel loans. They interpret this difference in foreclosure rates as evidence that servicers of private-label loans renegotiate with borrowers less often than servicers of portfolio-held loans do. In turn, they attribute such differences in renegotiation behavior to be the result of contract frictions present in securitization trusts that prevent an optimal amount of renegotiation to take place.
In this comment we discuss three issues that we believe shed serious doubts on the paper's empirical findings as well as the authors' interpretation of those findings. First, in section 1, we replicate the main PSV foreclosure rate results and show that they are extremely sensitive to the addition of covariates and are not particularly robust to a subsample analysis. Second, we discuss a "quasi experiment" that the authors use in an attempt to solve the endogenous selection issues inherent in the determination of whether or not a mortgage is securitized. A mortgage originator decides which loans to sell from its portfolio to issuers of mortgage-backed-securities (MBS) on the secondary mortgage market, and in turn, an MBS issuer decides which loans to purchase from mortgage originators. Since the dataset does not contain all of the variables that determine these decisions, there is the potential for omitted variable bias in the empirical estimation. PSV try to solve this problem by using early-payment default stipulations embedded in many securitization deals that require the originating institution to buy back loans that default within a specific number of months of being sold. They argue that these stipulations generate exogenous variation in the ultimate decision of whether or not a loan is securitized. In section 2 we provide a detailed list of reasons why early-payment default stipulations do not solve the securitization identification problem. Finally, in section 3, we discuss the authors' interpretation that differences in foreclosure sale rates between private-label and portfolio-held loans represent differences in the incidence of renegotiation between borrowers and servicers of each type of loan, respectively. As an alternative to differences in foreclosure sale rates, we propose looking at both differences in modification behavior and differences in mortgage "cure" rates, where we define a "cure" as an instance in which a seriously delinquent borrower catches up and becomes current on his or her mortgage. In other work (Adelino, Gerardi, and Willen, 2009 -hereafter referred to as AGW) we studied portfolio and private-label modification and "cure" rates and have negligible differences, suggesting that differences in foreclosure sale rates (to the extent that they actually exist) are caused by a mechanism other than differences in renegotiation behavior.
PSV Foreclosure Regressions Revisited
We begin by replicating PSV's main results regarding differences in foreclosure rates between portfolio-held and private-label mortgages. We use a 10% random sample of mortgages from LPS (the same dataset used by PSV). We impose the same sample restrictions used by PSV. These are listed in Table 1 . PSV estimate the following logistic regression,
where the dependent variable is a dichotomous variable for seriously delinquent loan i that takes a value of 1 if the loan is foreclosed and 0 otherwise. PSV define a seriously delinquent loan as a case in which the borrower has missed at least two mortgage payments, and condition on the first time a loan becomes seriously delinquent. X i is a vector of loan and borrower characteristics that includes indicator variables associated with FICO score intervals, initial interest rates, initial LTV, the square of initial LTV, origination amount, the square of the origination amount, an indicator for whether the loan has a fixed-rate, indicator variables for the three possible maturity lengths (15, 20, and 30 years), indicator variables for whether the borrower has private mortgage insurance, the age in months of the mortgage when it first becomes 60-days delinquent, and a full set of MSA fixed effects. The independent variable of interest is P ortf olio, which is a dichotomous variable that takes the value 1 if the delinquent loan was held on the lender's balance sheet and 0 if the loan was securitized. Table 2 below displays the results from replicating PSV's main findings (Table 3 in their paper). PSV estimate the logistic regressions separately for each quarter of origination, and this is reflected in Table 1 , as each column corresponds to the estimation of equation 1 for a separate quarter of origination. Notes: The only difference between our specification and the PSV specification is that we do not control for whether the borrower has private mortgage insurance (we were unable to acquire this variable from LPS). We also include indicator variables for the maturity of the mortgage (15 and 20 years respectively), but do not display the results because for some of the quarters the indicators were dropped due to collinearity problems.
The results are very close to those obtained by PSV, with the minor differences likely attributable to the fact that we are using a 10 percent random sample, while PSV use the entire sample. PSV find seriously delinquent, portfolio-held loans have between 3.8 percent to 7 percent lower foreclosure rates in absolute terms and 18 percent to 32 percent lower rates (relative to the unconditional mean of the private-label foreclosure rate) than comparable private-label loans. We find that portfolio-held loans have between 2.8 percent to 11.1 percent lower foreclosure rates in absolute terms (17 percent to 45 percent lower relative to the unconditional mean of the private-label foreclosure rate).
Having established that we can closely replicate the main set of results from PSV's paper,
we now turn to a sensitivity analysis to determine how robust their findings are to slight variations of the covariates and to different subsamples. Table 3 contains the results of this robustness analysis. To simplify and shorten the exposition we pool all of the quarters (of origination) and include a full set of quarter of origination fixed effects.
1 The first column of Table 3 contains results from the pooled PSV specification. According to the coefficient estimate associated with P ortf olio, portfolio-held loans are about 27 percent less likely to experience foreclosure than private-label loans (relative to the unconditional mean of the private-label foreclosure rate).
The first perturbation we make to the main PSV logistic specification is to replace the variable that measures the age of the loan at the time of first serious delinquency with a full set of quarter-of-delinquency dummy variables (this is the approach we take in AGW to account for the effect of loan age). This change allows the time between origination and serious delinquency to enter into the regression in a nonlinear manner, while the PSV specification constrains the time interval to enter into the regression in a linear manner. This slight change has a dramatic impact on the estimation results, as the coefficient estimate associated with P ortf olio is reduced by about 50 percent, from -0.064 to -0.032.
2 To try to determine the reasons why this substitution of a full set of quarter-of-delinquency indicator variables for the linear age term has such a dramatic impact on the estimation results, we plot in Figure 1 the percentage of loans that are portfolio-held and the percentage of loans that eventually experience a foreclosure as a function of the age of the loan (in months) at the time of first serious delinquency. There are some notable patterns in the figure. First, the fraction of portfolio-held loans is sharply decreasing in age, initially from more than 70 percent when age of delinquency is three months to under 10 percent when age of delinquency is seven months, relatively constant from 7 months to 30 months, and then sharply increasing between 35 and 40 months, from about 10 percent to 30 percent. The reason for the high fraction of portfolio-held loans at very low age of delinquency values is likely because many of the loans are initially held on originators' balance sheets in anticipation of being sold to the secondary market and subsequently securitized. The pattern for the percentage of loans held in portfolio changes again at the end of the age distribution -a much higher fraction of the loans originated in early 2005 that first became delinquent near the end of the sample were portfolio-held compared with the average fraction of portfolio-held loans across the age-of-delinquency distribution, and it is unclear what is driving this change. A second observation is that the fraction of seriously delinquent loans (of both types) that experience foreclosure by the end of the sample (2008:Q1) is negatively correlated with the fraction of portfolio-held loans at the very beginning and the very end of the age-of-delinquency distribution. The unconditional probability of foreclosure is initially increasing with age at the same time that the fraction of portfolio-held loans is decreasing in age from three to seven months. The fraction of loans that experience foreclosure is then monotonically decreasing in age at delinquency, likely because of right-censoring. 3 This negative correlation between the fraction of portfolio-held loans and the fraction of loans that end up in foreclosure at the beginning and end of the age-of-delinquency distribution implies that controlling for the effect of age at delinquency in a purely linear manner will create a bias in the coefficient estimate of P ortf olio. This is exactly what we see from the first two columns of Table 3 . Next, we control for additional mortgage characteristics in the PSV specification. These additional covariates include an indicator for whether a mortgage falls beneath the conforming loan limits set by the GSEs 4 , an interest-only indicator, a negative-amortization indicator, an indicator for whether the mortgage is characterized by a fixed interest rate period and then a variable rate period (Hybrid − ARM), an indicator for a B or C grade loan (commonly referred to as an alt-a and subprime mortgage, respectively), and a linear and squared FICO term, which provides for a more flexible specification. Finally, we include an indicator variable for mortgages with loan-to-value ratios (LTVs) of exactly 80 percent. 5 These additional covariates are included to control for observable differences in 3 The end of the sample is fixed at 2008:Q1, so there are likely many delinquent loans that will ultimately experience foreclosure, but that simply have not made it all of the way through the foreclosure process by the end of the sample period.
4 If the loan amount is above the conforming limit, the mortgage is not eligible to be directly purchased by the GSEs. The conforming limit was $359,650 in 2005 and $417,000 in 2006.
5 The LPS data do not include information about second or third liens, and thus it is impossible to We choose not to employ a full set of MSA fixed effects in order to speed up computational time. The presence of MSA-fixed effects has virtually no effect on the estimates in Table 2 . We estimated the specification in column (1) with MSA-fixed effects and also found no differences.
construct a measure of cumulative loan-to-value ratios. Many mortgage borrowers who made a downpayment of less than 20 percent used two separate loans, with the first having an LTV of 80 percent exactly, and the second having an LTV of up to 20 percent (the second loan is often referred to as a piggyback mortgage). Table 3 displays the estimation results when we include these controls with PSV's covariates. The coefficient estimate associated with P ortf olio increases slightly by approximately 10 percent (from -0.032 to -0.029), which implies that private-label loans are slightly riskier than portfolio loans. Since the inclusion of the time of delinquency effects and the additional covariates does not decrease the sample size, we view these additions as an improvement over PSV's specification. In addition, the results show that there is a significant downward bias created by the omission of these variables. According to the pooled PSV specification results in column (1), portfolio-held loans are approximately 27 percent less likely to experience a foreclosure (relative to the unconditional mean foreclosure rate for private-label loans, which is 24 percent), while the results in column (3) show a difference of only 12 percent.
In the last three columns of Table 3 we focus on the sample of full documentation loans. These loans correspond to borrowers for whom the originating institutions collected extensive information regarding employment, income, and financial assets. PSV focus on the We include an indicator for mortgages with LTVs of exactly 80 percent to proxy for the possibility that the combined LTV is higher. subsample of full documentation loans for which the borrowers' FICO scores at origination were at least 680. They focus on this particular group of full documentation loans for at least two reasons. First, they want to address the concern that the difference in foreclosure rates they find between private-label and portfolio-held loans could be driven entirely by private information that lenders collect at the time of origination when they screen the loans. In particular, PSV are concerned that lenders choose to securitize loans that are worse on unobservable information, and keep loans that are better in their own portfolio.
6 If this is the case, then it could explain why portfolio-held loans foreclose at a lower rate. Thus, PSV focus on loans with relatively high credit scores (FICO≥680), based on the theory that lenders are likely to screen these loans less than loans with lower credit scores and less documentation. The argument they use is that the combination of full documentation and high initial credit score is a sufficient statistic for the credit worthiness of the borrower, and thus the lenders do not need to collect private information. As a result, adverse selection in the form of lenders choosing to sell loans that they know to be worse credit risks but that the issuers of MBS do not, should not be as great a problem. Second, PSV argue that based on moral hazard arguments in the literature, servicers have an incentive to renegotiate more with high credit worthy borrowers. a justification. Thus, at least on the surface, it appears as though PSV have developed a theory to justify focusing on the one subsample in the LPS dataset that contains large differences in foreclosure rates. We also find no support for the second argument given by PSV for focusing on the sample of high FICO mortgages. Using our method in AGW to identify modified mortgages, we find that only 6 percent of seriously delinquent loans originated after 2005:Q1 with FICO scores above 680 were modified, while 18 percent of seriously delinquent low FICO mortgages (FICO< 620) were modified. We agree that moral hazard issues are important in the servicer's decision to renegotiate a mortgage, but it does not appear to create an incentive to modify loans of high credit score borrowers over those with low credit scores.
Early-Payment Default as an Instrument for Mortgage Securitization
The study of the impact of securitization on the outcomes for borrowers inevitably runs into the problem of omitted variables bias -even when observables are taken into account, it is possible that the performance of mortgages is affected by unobserved factors that are correlated with both mortgage outcomes and the probability that a loan is securitized. PSV have developed a strategy to deal with this issue that involves using Early Payment Defaults as an instrument for whether a loan remains in a securitization trust (and is serviced as a securitized loan) or gets transferred to the originator's balance sheet and is serviced as a portfolio loan. Early Payment Default (EPD) clauses are part of the contractual set-up of some securitization trusts and usually require the originator to buy back mortgages that become delinquent shortly after being securitized. The empirical strategy of PSV is to compare loans that become delinquent in the third month after securitization and get bought back by the originators to loans that become delinquent in the fourth month after securitization and remain securitized (because the EPD and repurchase clauses no longer apply to the "late defaulters"). 9 The advantage of this strategy is that one can reasonably argue that the fact that a loan becomes delinquent in the third versus the fourth month is random. PSV then draw the conclusion that the securitization status of these loans is "as if" randomly assigned. There are, however, several issues that make it impossible to use EPD as a valid instrument for the securitization status of a mortgage, and we discuss these problems in detail below.
The first problem with using EPD as an instrument for securitization is that it is only very weakly correlated with securitization. As PSV acknowledge, the percentage of delinquent loans that are immediately sold back to the originator after delinquency is very low.
We confirm that result for the first five months after securitization. Using the sample of loans that are securitized and default in the first months after securitization, only 1.3 percent of the loans that become delinquent in the third month after origination are actually bought back by the originators (the authors find that 3 percent of the loans are bought back). This compares with around 0.4 percent for loans that become delinquent in month four (or 1.5 percent in PSV). Figure 2 below shows the percentage of loans that are bought back as a function of the moment they become delinquent (number of months after securitization takes place).
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Figure 2. Early Payment Default Repurchases
10 One way to assess the importance of the 90-day cutoff rule that PSV stress is to look at whether there is a discontinuity in the number of delinquent loans that are transferred from private securitization trusts to the originators' portfolios at three months. This cannot be tested rigorously, but according to the figure, the raw percentage of loans that are "put back" seems to decrease smoothly as a function of the time of the first delinquency from about 4 percent in month two, to 1.3 percent in month three, to 0.4 percent in month four.
Perhaps an even more significant problem for the EPD experiment is the assumption that repurchased loans are serviced in the same manner as normal portfolio loans. PSV state "Once a loan has been sold back, the originators service these loans as any other loan on their balance sheets," but they do not provide any concrete evidence that this is the case.
In fact, a deeper look at the LPS data tells us that this is not the case. Just three months after being bought back by the originators, approximately 9 percent of the loans that are repurchased in month three are back in a securitization trust, and six months later this percentage is 25 percent. This is actually a fairly well-known phenomenon, often referred to as the Scratch & Dent (S&D) 
Conclusion
In this note we have discussed the seeming lack of robustness of the PSV foreclosure rate results and the limits of their "quasi" experiment that uses early-payment defaults in an attempt to solve identification issues associated with the securitization decision. In addition, we have discussed results from our own work that we believe sheds serious doubt on the interpretation given by PSV that differences in foreclosure rates between portfolio-held and private-label mortgages are driven by differences in the extent of renegotiation between mortgage borrowers and the servicers of each type of loan, respectively.
